CASE REPORTS 63 such an accident. It lowers the pH, supplies pain relief and retards systemic absorption. However, it does precipitate thiopentone crystals in the epidural space. In the first case the epidural administration of 20 ml of 0.5OJo bupivacaine and 20 ml of 10% lignocaine was followed by a very high block and respiratory difficulty potentially more dangerous than the initial injection of thiopentone.
such an accident. It lowers the pH, supplies pain relief and retards systemic absorption. However, it does precipitate thiopentone crystals in the epidural space. In the first case the epidural administration of 20 ml of 0.5OJo bupivacaine and 20 ml of 10% lignocaine was followed by a very high block and respiratory difficulty potentially more dangerous than the initial injection of thiopentone.
In Case 2 the patient received 20 ml 2.5 per cent thiopentone epidurally. This accident was initially not recognised because the pain and discomfort of a misplaced thiopentone injection was ablated by the existing epidural sensory block. It was decided not to inject additional drugs because 20 minutes had elapsed before the mistake was realised, by which time the patient had already had a skin incision for a semi-urgent caesarean section and Atrial Pacing in Tetanus GLEN R. BRAND* AND FRANCIS X. BREHENyt needed a general anaesthetic. Furthermore, the anaesthetist had the benefit of Case 1 having been previously discussed at a morbidity and mortality meeting.
The potential for administering the wrong drug is always present in anaesthetic practice. The above cases highlight the danger in having other drugs drawn up and to hand when regional and epidural techniques are being employed. 
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CASE HISTORY Six days prior to admission the patient, a 69-year-old man, was unable to fully remove a splinter from under a fingernail. His tetanus immunisation comprised of a single dose of tetanus toxoid ten years previously. Three days prior to admission he had noticed a gradual onset of neck and back stiffness and on the day of admission he developed trismus and On examination muscle stiffness was most marked in his neck, jaw and abdomen. The severity of the trismus allowed him to open his mouth only about 1.5 cm. He was alert and had no difficulty in talking or breathing. His cardiovascular system was normal with a pulse rate of 80/min, blood pressure of 160/80 mmHg, and CVP of 4 cm H 2 0. A small wood splinter 0.5 cm in length was seen under the nail of his right ring finger. His ECG showed widespread non-specific ST segment and T-wave changes. His chest X-ray was within normal limits.
Initial management consisted of sedation with intravenous diazepam 5 mg four hourly and an infusion of papaveretum 5 mg/hour. Tetanus immunoglobulin 4000 units and penicillin G 2 million units four hourly were administered and followed by debridement of his finger. Clostridial species were isolated from the wound. He improved initially, but after 24 hours he developed spasms of the neck and shoulder muscles with rigidity of the abdominal muscles despite increasing amounts of diazepam. An endotracheal tube was inserted after which a tracheotomy was performed and he was managed with intermittent positive pressure ventilation, sedation and paralysis. Sedation was increased with diazepam 20 mg three hourly and phenobarbitone 600 mg six hourly, intermittent pancuronium being used when spasms reappeared. With the spasms prior to intubation he developed bradycardia (30-55/min), was noted to be mildly hypotensive (systolic blood pressure 100 mmHg) and developed oliguria (30 mllhr).
After intubation the spasms became well controlled with diazepam and phenobarbitone and within days muscle relaxation was rarely required. However, he remained hypotensive (average systolic pressure 80 mmHg), with a bradycardia of 45-50/min and a CVP of 15 cm H20. Atropine up to a total dose of 1.8 mg was given over a three-hour period without any improvement in cardiovascular function. All sedation was ceased for 48 hours without haemodynamic improvement.
Eight days after admission when he became severely oliguric, dopamine 5 /Ag/kg/min was commenced. Blood pressure rose to 110/70 mmHg, pulse rate to 60/min and a diuresis ensued. However, within 24 hours he developed clinical, radiological and biochemical evidence of pulmonary oedema. A Swan Ganz catheter was inserted which revealed a pulmonary capillary wedge pressure (PCWP) of 22 mmHg with a cardiac output (CO) of 4.5 lImin. Dobutamine 5 /Ag/kg/min was also given and resulted in a fall of the PCWP to 17 mmHg, but the pulse rate also fell to 45/min and blood pressure to 80/50 mmHg.
A temporary pervenous J-atriallead (Cordis Corporation, Florida) was inserted via the right subclavian vein into the right atrium and the haemodynamic studies were repeated which showed a marked improvement in cardiovascular function with atrial pacing (Table 1) . Pacing was therefore continued at 90/min, the pulmonary oedema rapidly resolved and the patient was no longer oliguric and all inotropes were soon ceased. During the period of pacing a Mobitz type 1 A-V block (Wenckebach) was intermittently present, but this resolved on reducing the atrial pacemaker rate slightly.
After three weeks, sedation was ceased but on recurrence of spasms it was reintroduced. This pattern was repeated at weekly intervals until spasms no longer occurred. He regained consciousness on the 48th day and was discharged well from the Intensive Care Unit on the 53rd day.
DISCUSSION
The course of this patient's tetanus was complicated by the gradual onset of bradycardia and hypotension of sufficient severity to impair renal function. Atrial pacing was found to be more effective than dopamine or dobutamine therapy. Bradycardia and hypotension are not infrequent complications of severe tetanus! and although sometimes appearing benign 2 may require treatment if severe.
The cause of hypotension with bradycardia is not obvious in this patient. The most common setting of hypotension in tetanus is following several days of tachycardia and severe labile hypertension, which appears to be due to marked hyperactivity of the sympathetic nervous system. 3 The hypotension may result from the sudden withdrawal of sympathetic tone. 2 Sustainj:!d sympathetic stimulation may be related to brainstem damage by the tetanus toxin 4 or be related to neuromuscular blockade in the presence of inadequate sedation. 5 This is possibly due to the use of insufficient sedation, as hypertension is not a feature of severe tetanus when the patient is free from spasms with adequate sedation. 3 ,6 Our patient was deeply sedated and showed no evidence of sympathetic hyperactivity. Other possible causes of hypotension are dehydration, sepsis, pulmonary embolus, tetanus myocarditis, !,4 baroreceptor dysfunction, bradycardia due to parasympathetic activity7 or oversedation. Dehydration, sepsis and pulmonary embolus were satisfactorily excluded in our patient. Tetanus myocarditis is usually associated with progressive hypotension and tachycardia with diffuse T-wave changes, and does not respond to vasopressors. 4 Baroreceptor dysfunction has been postulated for the frequent occurrence of related bradycardia with hypotension. The bradycardia, increased bronchial secretions and development of Mobitz type 1 A-V block during atrial pacing suggests parasympathetic overactivity but the lack of response to atropine makes this unlikely.
Sedation may produce hypotension and bradycardia. Diazepam (8 /ig/kg/day) with phenobarbitone (12 mg/kg/day) has been shown not to impair left ventricular function. 5 Systemic vascular resistance (SVR) does fall with larger doses, but the hypotension can be readily corrected by increasing the venous filling pressures. Our patient was given large doses of phenobarbitone (40 mg/kg/day) to control spasms, but it is difficult to implicate this because the bradycardia spontaneously resolved after three weeks despite sedation being continued at the same dosage. The use of pacemakers has been previously advocated 3 and practised 7 in tetanus patients with autonomic complications. However, to our knowledge, this is the first report of an atrial pacemaker being used successfully in a patient with cardiovascular complications of tetanus. Table 1 shows the importance of an adequate heart rate. The addition of dopamine (5 /ig/kg/min) increased the blood pressure, SVR and PCWP (producing pulmonary oedema) but did not increase cardiac output. Atrial pacing at 90/min increased blood pressure and produced a 50070 increase in cardiac output with no change in PCWP or SVR. Because prolonged catecholamine infusions may be noxious to the heart 8 we chose pacing rather than a prolonged infusion of isoprenaline to increase heart rate. Atrial pacing wires are easily and quickly inserted. The main difficulty is in ensuring a stable site in the right atrium, a problem which is overcome to a large extent by the use of a pre-shaped wire which can even be inserted without the use of image intensification. 9 The ease of insertion and effectiveness of atrial pacing makes it worth considering when significant bradycardia is associated with hypotension in tetanus.
